The early receptor potential (ERP) of the retina was found by BROWN and MURAKAMI (1964a, b) in the monkey.
The ERP has been reported to exist in some other animals and to be closely linked with the initial events of visual excitation (CONE, 1964 (CONE, , 1965 PAK and CONE, 1964; PAK and EBREY, 1965; BROWN, 1965; BROWN, WATANABE and MURAKAMI, 1965; PAK, 1965; ARDEN and IKEDA, 1965, 1966; BRINDLEY and GARDNER-MEDWIN, 1966) . It seems of special interest to know whether or not a similar response is present in the human retina.
The purpose of this paper is to describe a new rapid potential with a very short latency (less than 30 psec) in the human electroretinogram (ERG) and to infer the retinal portion responsible for the generation of this new potential.
Some of our findings have been reported in preliminary form (YONEMURA, KAWASAKI and HASUI, 1966; KAWASAKI, 1966 In the later stages of this circulatory arrest, the retinal edema gradually subsides.
The EP was recorded long after the subsidence of the retinal edema caused by obstruction of the central retinal artery.
In this experiment, therefore, we may safely exclude the possibility that the effective stimulus intensity was reduced by the retinal edema.
The EP thus obtained showed no significant abnormalities in the size and time course, as compared with the normal control (FIG.1A) .
The inner layers as far as the inner nuclear layer are supplied in man by the central artery of the retina, whereas the visual cells have been postulated to be nourished virtually by the choroidal circulation (POLYAK, 1957; MICHAELSON, 1954; ADLER, 1965; HOGAN and ZIMMERMAN, 1964) . Occlusion of the central artery of the retina must abolish responses arising from the inner layers of the retina, without markedly reducing the visual cell activity, as proved by BROWN and MURAKAMI (1964a) on the monkey.
The preceding argument makes it plausible that the EP depends, at least in part, on the visual cell activity. This view is supported by an additional evidence described below. The EP was entirely abolished in idiopathic total detachment of the retina (FIG.  1B) . In this pathological state of the eye, the function of the visual cells should be considerably reduced, because they are segregated from the pigment epithelium, hence, their immediate source of nourishment (HOGAN and ZIM-MERMAN, 1964). The EP was also extinguished even in the early stages of degeneratio pigmentosa retinae (FIG.1C) in which the initial lesions are believed to occur in the visual cells (HOGAN and ZIMMERMAN, 1964; ADLER, 1965) .
The amplitude of the cornea-negative phase of the EP was approximately linearly related to the stimulus intensity for the first 1.1 log units above the threshold.
In this range of stimulus intensity, the a-and b-waves showed no significant increase in amplitude. In addition, the EP was far less affected by moderate light adaptation than the ordinary ERG components such as the a-and b-waves. This implies that at appropriate levels of light adaptation the EP can be practically isolated from the ordinary ERG components including the a-wave.
The EP seems therefore different in generation mechanism from the a-wave as an index of the receptor activity.
Thus we may state that the initial segment of the human ERG is concerned with the two types of the receptor potentials, i. e. the EP and the a-wave.
DISCUSSION
The EP described here in man closely resembles the ERP in other vertebrates, because (1) it has a similar time course, (2) it can only be evoked with intense photic stimulation, (3) the amplitude of its cornea-negative phase is approximately related to stimulus intensity up to a limit (see CONE, 1964 CONE, , 1965 , and (4) it is probably intimately connected with the visual cell activity. Consequently it seems quite reasonable to assume that the early potential (EP) in man is, so far tested, comparable to the ERP in monkeys (BROWN including the human eye. But the possibility can not be excluded here that the EP obtained by a corneal lead in man might be partly contaminated by potentials from the pigment epithelium-choroid complex, as asserted by BROWN (1965) on the ERP of the toad.
The ERP thus far reported has been biphasic in form, consisting of a cornea-positive phase followed by a cornea-negative one.
Using albino rats, ARDEN and IKEDA (1966) suggested that the ERP has an additional positivegoing component.
They did not, however, demonstrate in the ERP any additional deflexion which was actually cornea-positive in polarity.
We have detected a new cornea-positive potential in albino rats as well as tortoises which are partly dark-adapted (FIG.2A, 2B ). Although the details on this potential will be published later, some of the essential parts are described below.
The Record A was evoked with the flash of the maximum intensity available in this experiment (100 joules). In record B, the effective stimulus intensity was reduced to one hundredth of the maximum by inserting a neutral density filter in the light path.
Note that the peak latency of the new cornea-positive potential coincides with that of the positive-going hump between the cornea-negative phase of the EP and the a-wave (A).
In the partly dark-adapted animal.. This new potential was practically isolated in the pigeon with reducing the stimulus intensity (FIG.3) . A similar potential was also elicited in the cat in the course of asphyxia (FIG.4) . Presumably the reduction in the amplitude of the a-wave results in an apparent increase of the new corneapositive potential which is considerably masked by the a-wave in normal conditions.
The new cornea-positive potential under study is present, as shown above, in the essentially all-rod eye (DOWLING, 1963) of the albino rat as well as in the pure cone eye (GRANIT, 1956 ) of the tortoise (FIG.2) . Moreover a similar potential is disclosed by asphyxia in the rod-cone eye (GRANIT, 1956 ) of the cat (FIG.4) .
On the basis of these facts, the EP of the human eye which has the rods and cones (DUKE-ELDER, 1961) would be expected to show an additional cornea-positive phase in some conditions. Further experiments on this point are now being undertaken, AND K. KAWASAKI SUMMARY A new rapid potential with a very short latency was reported in the human electroretinogram (ERG). This new potential was tentatively called the early potential (EP). The present experiment gave evidence that the EP in man is essentially identical with the early receptor potential (ERP) in other vertebrates.
Intense photic stimulation with a very short rise time was needed to evoke the ERP in man.
1) The EP obtained from normal subjects was seemingly biphasic in form, consisting of a small cornea-positive phase followed by a dominant cornea-negative one. The latency of the cornea-positive phase was less than 30 asec.
2) The latency of the a-wave elicited with the intense stimulus was as short as 1.7 msec, being the shortest value thus far reported for the a-wave of the human ERG. This may support the view that an origin of the a-wave of the human ERG lies in the visual cells.
3) The amplitude of the cornea-negative phase of the EP in man was approximately linearly related to the stimulus intensity for the first 1.1 log units above the threshold.
In this range of stimulus intensity, the a-and bwaves showed no significant increase in amplitude.
4) The EP in man was not so greatly affected by moderate light adaptation as the ordinary ERG components.
This implies that at suitable levels of light adaptation the EP can be practically isolated from the ordinary ERG components.
5) The EP comparable in size and time course to the normal control was observed in long-standing simple atrophy of the optic nerve and complete obstruction of the central artery of the retina.
The EP was entirely abol ished in idiopathic total detachment of the retina as well as even in early stages of the primary pigmentary degeneration of the retina. These findings may indicate that the EP in man is closely related to the activity of the visual cells.
6) A new cornea-positive potential, the summit of which appeared between the cornea-negative phase of the EP and the a-wave, was detected in cats, albino rats, pigeons and tortoises.
This finding, coupled with the arguments in this paper, may advance a working hypothesis that the EP shows an additional cornea-positive phase in some conditions.
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